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The chief object in view in this work 
was to design an apparatus to automatically 


pilot curves of the torque and the angle of o 


torsion oF 2 “Eine ieeen for torsion. 

The ordinates of this curve aré to represent 
the torgque.in pound-inches and the pheeiaaas 
to represent the angic of torsion of the spec 
imen between two fixed points on the specimen 
tested. 

Before beginning the description of the 
elites wadarc tae Ve Will not be out oF 
order to Say a few words in regard to the tor. 
sion Machine for which the epee de- 
signed. 

The: Torsion Machine is a 60,000 inch 
pound machine made by the Riehlé Bros. Test- 
bog Machine Co., of Philadelphia, Pa. A 
photograph of the machine is given on page 
(2). | 


it consists essentially of two parts; 
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the twisting mechanism and a weighing device, 
The mechanism for producing the torsion of a 
moveable head (a). The moveable head is turn: 
ed by means of the motor (b). A iow speed 

of this head is obtained by eae of a reduc- 
tion through a system of worm and Spur gear- 
ing (g). This head has three jaws which 

serve 7 hold one end of the specimen to be 
tested. The other end is held by a similar 


head (c). This head (c) serves as one of the 


lever arms of the weighing system, the force 
applied to the specimen is transmitted through 
the levers and connecting iinks (h), (k), (1), 
to the beam (f). A alhee (ad) moving over 

this graduated beam serves to balance the force 
exerted on the link (h). This force is due 

to the twisting movement or torque exerted on 
the specimen. The iengths of the levers and 


the weight of the poise, etc. are so arranged 


_that one inch on the scale beam represents 
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2000 inch-pound twisting movement. 

The weight or poise (d) may be moved 
along the beam by means of a hand wheel (e). 
This hand wheel through a system of spur and 
level gearing turns a rod (f) containing a 
Spiral groove or coarse thread. The poise 
forms a nut to this rod (f), and the turning 
of the rod causes the poise to move back or 
forth over the scale beam. With this and 
some other information, concerning the size 
of gears, etc., of the arrangement for moving 
a coine along the beam it was desired to 
scien an apparatus which should automatically 
plot a curve between the tinting movement 
and the angle of torsion of the specimen test- 
ed. 

It may be noted at this point that 
neither the fixed nor the moveable head hold 
the specimen without slip. The jaws dig in- 


to the specimen. This slip in ordinary spec- 
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imens amounts to considerably more than the 
true angle of torsion within the elastic 
Limit. For this reason the angular motion 
of the moveable head could not be relied 
apon to give the angle of torsion of the 
specimen. 

In order to obviate this error two 
pulleys are attached to the specimen itself 
and by measuring the difference in angular 
movement between the two pulleys we can ob- 
tain the angle of torsion between the two 
ae on the specimen at which the pulleys 
are attached. To obtain the difference of 
angular movement in such a manner as to re- 
cord it automatically was a matter causing 
some little perplexity. 

In this apparatus,—-an assembled draw- 
ing of which is shown on plate I) of the ap- 


pendizx,-the diagram or curve of twisting 


movement and angle of torsion is drawn on a 
hbo 
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paper which is attached to the cylinder or 
drum (A) by means of four double clips (B). 
The pencil arrangement shown at (s) in the 
figure serves to trace the curve, elther by 


its own motion of the drum or both. The 


relative motion of the pencil around the drum 


is regulated by the difference in the angular 


motion of the two pulleys on the specimen. 
The motion of the asin’ along the drum is 
produced by the motion of the hand wheel (e) 
in the photograph on page (2). 

| The difference in the angles of tor~ 
sion of the two pulleys is accomplished in 
the following ee One end of the cord 


is attached to one of the pulleys on the spec- 


imen. It passes to a pulley fastened to the 


| floor directly below the wheel on the spec- 


dimen, then over the pulley (P) on the base of 


*nust be a cord which stretches very little 


on applying a load. 
it. 
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the instrument; and finally the cord passes 


once around and fastens to the pulley (0). 
This pulley is fixed to the spider (R) which 
carries the drum (A). By the arrangement 
the drum is revolved when the specimen turns 


at the point where the pulley (m) is attached 


to it. The other pulley on the drum is ar- 


ranged in a similar manner. The cord pass— 


ing over a pulley on the floor, see page ( );3 
and plate I and to the pulley (P) on the base 
of the instrument thence up to the pulley (49). 
apne passing once around the pulley (Q) it 
“8 fastened to it. By this arsangement the 
arms carrying the pencil arrangement. 


The cords passing over the pulleys 


anata 


are wound in the same direction when the spec-— 


imen turns. The cords on the pulleys (Q) md 
(Q) are unwound in the same direction when the 


test specimen turns. Thus by the pencil mov- 


ing in the same direction as the paper, the 
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(e), (see photo. page (2)) of the Torsion Ma- 
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relative motion of the pencil and paper will 
give the difference in the angles torsion | 
of the two points on the test specimen. 


In order to keep the cords taut during the | 


test a Spiral spring (N) is attached to the | 


spider (R) which is attached to the drum. 


‘The other end of the spring is attached to 


the pin (L) in the shaft (K) to which the 
arms (M and M) are attached. 

The movement of torsion is plotted, 
asS already stated, by movement of the pen- 


cil arvangement (s) along the rods FF. 


This motion is obtained from the hand wheel 


chine. As this Wheel makes 3/4 of a re- 


volution for each 1000 inch pounds on the 
beam its motion must be reduced. MThis re- 
duction is affected as follows}- A cord is 
wound several times around the hub of the 


hand wheel (e). The number of turns of 
ee: 
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cord on this hub depends on the torque which 
is desired to measure. At' the one end of 
these coils the cord is fastened to a pin 

in the hub of the wheel and then the two ends 
are dropped to the pulley (HH, which are 
placed directly below the hub on (e). The 
pulleys (HH) are made in one piece. 

The one end of the cord makes several 
turns around the groove (H) and the end fas- 
tens to it. The other end of the cord is 
wound in the opposite direction around the 
iniave (H) and is fastened to it. The 


shaft (E) to which the pulley (HH) is attach- 


ed can thus be rotated in either direction 


by movement of hand wheel (e). To this 
same shaft (B) is attached the pulley (GG) 
with two grooves. Over the groove (G) is 
wound a cord with one end attached to it. 
The other end passes up over the pulley (#) 


am through the centre of the shaft to pulley 
-10- 
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(D) then to pulley (0) and to the pencil ar- 
rangement (s). A eord is attached in a sim 
ilar manner to the pulley (G) and is passed 
over the pulleys (J), (I), (BH), (D) and (C) 
to the other end of the pencil arvangement. 
By this reducing arrangement the movement 

is redueed so that one inch movement along 
the drum indicates an increment of 2000 ineh- 
pounds twisting movement. 

7 | : The bearings for the shaft (K) con- 


Sists of two centres which fit into the coun- 


ser.gunk holes in the end of the shaft. The 
shaft (£) has similar bearing. teens bear- 
ings may be adjusted wy loosening the lock 
nuts and moving the centre thrended into 

the stands. In order to me the paper in- 

to position under the elips it is necessary 

to have some arrangement for raising the clips. 


Bince there are four clips to hold each end 


of the paper it would be impossible for one 
wn L Lew 
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tO raige all the clips at one time without 
7 some mechanism. Four cams, under as many 
Clips, are attached to a rod (W). The rod 

is turnea through a Small angle by the arm (V). 
A bearing (Y) alongside of each clip (B). ser- 
ves a& a guide for the rod. A similar rod 

(¥) with cams and bearings is arranged under 
to raice the other four clips. 

The Pencil Arrangement. 

An The pencil is held against the paper 

by means of the spring (a) (Plate I) press- 
a dise (k) attached to the tube (¢). 
In the end of this tuhe is € small lead holder 


or: pencil (h). A small dise (m) at the end 


| 
| 


of the tube (f) Serves as a guide for this 

pencil. The eap (b) which is threaded on 
thee wube (f) serves as a second guide for the 

tube carrying the veneil point. A small 


Act at (<) serves as a stop upon which the 


“pan (g) rests when it is desired to hold the 
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